The general dental practitioner (GDP) is in a key position to impart advice on prevention of dental caries to families with young children who may suffer from the disease. An important part of preventive dental care for this group is the use of fluoride, and as part of the discussion regarding prevention of caries, the issue of fluoride in the form of fluoridated toothpaste, tablets or rinses is likely to arise. In recent years there has been an increasing awareness of the risk of developing enamel opacities through too high a fluoride intake during tooth development. 1 This has to be balanced against the obvious benefits that occur in the reduction of dental caries. 2 The use of fluoridated toothpaste and fluoride supplements are therefore subject to a debate on how to maximise the benefit of caries reduction whilst minimising the risks. 3 The GDP must assess the caries risk of the child, weigh this against any possible risk of dental fluorosis, and advise the parent and child accordingly.
Guidelines exist to guide the clinician in this decision. The national clinical guidelines published by the Royal College of Surgeons at the request of the Department of Health state that to reduce the risk of opacities, children under the age of 6 years and considered to be at low risk of developing dental caries should use a toothpaste containing no more than 600 ppm of fluoride. 4 Those with a higher risk of developing caries should use a standard (1,000 ppm) paste. Children over the age of 6 years should be encouraged to use a standard (1,000 ppm) or higher (1,450 ppm) fluoride level paste. The guidelines reference the British Society of Paediatric Dentistry (BSPD) policy document on fluoride supplements and toothpastes, 5 and a paper by Rock, 6 which concur with the statements. From the age of six upwards, anterior teeth are not at risk from opacities, so that higher fluoride pastes may be safely used and should be particularly recommended for children at high risk of dental caries.
The national guidelines also state that children under 6 years of age should use an amount of toothpaste no greater than a small pea. 4 The BSPD guidelines 5 state that formal recommendations should emphasize small rather than rely on a pea-sized amount which may be too much. Also, to reduce the risk of opacities, parents should supervise the amount of toothpaste used by children under 6 years of age. Where children are already receiving fluoride in the form of fluoridated water or fluoride supplements
• Guidelines are available concerning fluoride toothpaste use for children.
• There is a need for GDPs to be aware of the caries risk of child patients when advising on fluoride toothpaste use.
• Many GDPs do not give advice concerning the concentration of toothpaste that coincides with the available guidelines.
• There is a need to disseminate the available guidelines more fully and increase their acceptance and use by practitioners.
I N B R I E F
either in the form of tablets or as part of a school-based milk fluoridation programme, the advice is still clear. Children considered to be at low risk of caries, living in a fluoridated area or using fluoride supplements should use low fluoride toothpaste. Those at higher risk of developing dental caries should use a standard paste. 5 Although the clinical guidelines are clear regarding the advice which should be given to patients concerning the use of fluoride, the actual advice given to patients in general dental practice may be influenced either by a lack of awareness of the guidelines or by a lack of acceptance of the guidelines by the GDP. A letter by a GDP in the dental press, describing how, although he is well aware of the guidelines, recommends the use of non-fluoridated toothpaste for children under 3 years of age, illustrates this. 7 In some areas of the country, fluoride supplementation schemes have been instigated, targeting particularly children in nurseries and schools. This further complicates the issue. Are GDPs aware such programmes are operating in the area in which they practice, and has this affected the advice which they give their child patients regarding fluoride toothpaste?
Merseyside is one area where fluoride supplementation has been introduced in the form of fluoride milk. An average of 68% of children ranging in age from 3 to 11 years in St Helens and Knowsley, and the Wirral receive cartons of fluoridated milk whilst at school. There is no such programme in Liverpool. St Helens and Knowsley is an urban area, just east of Liverpool where levels of social deprivation are particularly high. The Wirral is a peninsula situated to the west of the river Mersey. Social deprivation and oral health is more mixed, since the area contains areas of relative affluence as well as areas of social deprivation. The prevalence of dental caries is high in all three areas, with St Helens and Knowsley being worst. In the BASCD co-ordinated NHS surveys in 1995, 5-year-old children had a mean dmft of 1.85 in Liverpool, 2.10 in the Wirral and 2.91 in St Helen's and Knowsley. 8 This compares with a mean dmft of 1.79 for 5-year-old children in Great Britain as a whole in 1995. In Liverpool, the Wirral and St Helens and Knowsley the water supply contains a level of fluoride that is less than 0.3 ppm.
This study aims to describe the knowledge of GDPs in the three areas of St Helens and Knowsley, the Wirral and Liverpool on the level of fluoride in the water, the existence of any milk fluoridation programme, and their practice in terms of the advice given to child patients regarding the use of fluoridated toothpaste, tablets and rinses.
METHOD
A focus group of four GDPs was set up to discuss the research area and questionnaire design. Lists of GDPs providing NHS treatment were obtained from the appropriate Health Authorities. There were 202 GDPs who were listed as working in Liverpool, 103 in the Wirral and 114 in St Helens and Knowsley. Thirty-one GDPs were listed as working in more than one of the areas and 12 of the listed GDPs were working in practices restricted to orthodontics or oral surgery; these were excluded.
Questionnaires were coded according to the name of each GDP on the list so that there could be a follow up of non-responders according to a master list kept of codes and names of the GDPs. Second and third mailings were carried out as well as telephone calls to prompt non-responders in order to increase the response rate. The questionnaires were issued between February 2001 and July 2001.
In order to assess the validity and reliability of the questionnaire, a shortened version containing key questions was sent to a sample of 50 GDPs who had responded, and their response to the first and second issues of the questionnaire were compared.
The data were analysed using SPSS computer software. ChiSquared tests and Kappa tests were carried out where appropriate.
RESULTS

Response and respondents
Through return of uncompleted questionnaires and telephone contact with the dental practices concerned, it transpired that only 329 general dental practitioners on the original lists were still actively engaged in NHS general dental practice in the area (167 GDPs in Liverpool, 77 in the Wirral and 85 in St Helens).
Two hundred and thirty four questionnaires were returned which gave a response rate of 71%. One hundred and two of these were from Liverpool, 78 were from the Wirral and 54 were from St Helens and Knowsley. Seventy four per cent (173) of responding dentists were male and 26% (61) were female. One hundred and fifty five had qualified from Liverpool, 18 from Manchester with the remainder having qualified from other UK dental schools. Responding GDPs had been qualified for between 1 and 46 years with a mean of 19 years (SD=8.8) since qualification. Two hundred and fifteen GDPs (92%) said that they saw at least some child patients each day that they worked in the practice. Another eight (3%) saw a few children a week, three (1%) saw children only very occasionally, and eight (3%) never saw any children. The eight GDPs who never saw any children were therefore excluded from any further analysis.
Advice regarding the fluoride concentration of toothpaste to be used. Forty two per cent of GDPs (95) reported that they gave advice on the fluoride concentration of toothpaste to be used by child patients, and a further 54% (121) said that they gave this advice along with other members of the dental team (Table 1) . Six dentists (3%) said that no-one in the practice gave advice on the fluoride concentration of toothpaste to be used and another four dentists (2%) reported that this was done by the hygienist, dental nurse or receptionist.
Dentists were given six scenarios involving child patients and asked whether they would advise a low fluoride toothpaste (<600 ppm), standard fluoride toothpaste (1,000 ppm) or high fluoride toothpaste (about 1,500 ppm). The six scenarios were a) for caries free children under 7 years, b) for high caries children under 7 years, c) for caries-free children with mixed dentitions, d) for high caries children with mixed dentitions, e) for caries-free children with a full permanent dentition and f) for high caries children with for older children and more did not specify an amount. There was no association between the amount of toothpaste advised, according to the gender of the GDP, years since qualification or whether there was a milk fluoridation programme in the area.
Other advice related to toothpaste usage GDPs were also asked if any other advice was given in relation to toothpaste use. The majority of GDPs reported advising that toothbrushing should be supervised, particularly for children under 7 years of age, either for those with high caries (97%, 219 GDPs) or caries free (85%, 193 GDPs), Table 4 . Many GDPs (81%, 183) still advised supervision for those with high caries in the mixed dentition. Over half the GDPs advised spitting out after brushing for children under 7 years, both for those who were caries-free (59%, 133) and for those who had high caries (53%, 119) ( Table 4) . Table 2 . Sixteen per cent of GDPs do not appear to specify the concentration of fluoride toothpaste to be used. This is borne out by some of the comments written on the questionnaire. 'I just advise a fluoride toothpaste -I was unaware that different concentrations exist', 'I realise that I'm not fully versed in the strengths of fluoride toothpaste and their indications' . For caries free children under 7 years only 64% (144) of GDPs gave the correct advice to use a low fluoride toothpaste, advice in line with clinical guidelines (Table 2) . However, over a quarter of GDPs (28%, 64) also advised children of this age with high caries to use a low fluoride toothpaste, (possibly indicating that the dentist had decided that the risk of developing fluorosis was greater than the potential benefit of limiting caries development were a higher dose toothpaste to be used). The proportion of GDPs giving the accepted advice on the concentration of fluoride toothpaste to be used for caries-free children under 7 years of age was compared between districts with a milk fluoridation programme (63%, 79) and the one without (64%, 65), but no association was found (χ 2 =0.032, P>0.05). There was also no association between a milk fluoridation programme and the advice given for any of the other child patient scenarios. There was also no association by gender of the dentist or years since qualification for the proportion of GDPs giving the accepted advice on concentration of toothpaste to be used for each of the child patient scenarios.
Knowledge of the milk fluoridation programme
Advice regarding the amount of toothpaste to be used. Again, GDPs were given six different scenarios of child patients with different levels of dental caries and at different stages of development. Table 3 shows the advice usually given regarding the amount of toothpaste to be used. It shows that whilst for children under 7 years of age 20 (9%) of the GDPs did not specify the amount of toothpaste which should be used when advising the patient and their parent, about three-quarters of GDPs described the amount to be used in terms of the size of a pea. Only 5-8% of GDPs described the amount to be used in terms of a smear, and 9-20% advised that a 'small amount' of toothpaste should be used. It is interesting to note that when comparing the amount advised for children under 7, with mixed and full permanent dentitions, both for children who were caries free (χ 2 =18.86, p<0.01) and for those with high caries (χ 2 =11.23, p<0.05) differences in the amount of paste advised were seen. Fewer GDPs specified a pea-sized amount tion or that they did not know. Nine dentists in Liverpool said that there was a milk fluoridation programme in schools in their area, indicating perhaps that they had heard about the milk fluoridation scheme in Merseyside and assumed that it included their area. An alternative explanation is that they actually did not know whether or not Liverpool had any schools involved in the milk fluoridation scheme, but felt that the questionnaire was suggesting that there might be.
So did the existence of the milk fluoridation scheme feature in any discussion on fluoride toothpaste which took place with the family? There was no difference between the proportions of GDPs in areas with a milk fluoridation programme (59%) and GDPs in Liverpool (53% (χ 2 =1.03, p>0.05) ). However, there was a statistical difference in the proportion of GDPs reporting that they routinely asked if the child had fluoride milk at school. Fifty nine per cent (74) of GDPs working in the Wirral or St Helens and Knowsley claimed they asked this routinely, compared with 7% (7) in Liverpool (χ 2 =66.37, P<0.001). These seven dentists corresponded with the few Liverpool dentists who reported elsewhere in the questionnaire (mistakenly) that there were schools in the area where children were given fluoride milk.
Dentists working in areas with a milk fluoridation programme gave the same responses to questions relating to the concentration of toothpaste advised for children under 7 years of age, either who were caries free or who had a high level of caries, compared with GDPs working in Liverpool (where there is no milk fluoridation programme). Sixty three per cent (79) of GDPs in the Wirral and St Helens and Knowsley said that they advised a low fluoride toothpaste for caries free children under the age of 7, compared with 64 per cent (65) of GDPs in Liverpool, (χ 2 =0.032,P>0.05). Thirty eight per cent (48) of Wirral and St Helens and Knowsley GDPs said that they advised a standard fluoride toothpaste for high caries children under 7 years of age, compared with 39% (39) of Liverpool GDPs who gave this advice for high caries children of this age (χ 2 =0.01, P>0.05).
Reliability of the questionnaire
Thirty-six GDPs returned the second questionnaire which contained a few key questions from the original questionnaire. For the question 'Are there any schools in your area where children receive fluoride milk?' out of the 18 who said 'Yes' for the first questionnaire, 17 said 'Yes' when asked in the second questionnaire, and one said 'Don't know' . For the 18 GDPs who said 'No', there were no schools with fluoridated milk, when asked in the first questionnaire, 15 said 'No' when asked the second time, and three had changed their reply to 'Yes' . Kappa= 0.78 (substantial agreement). The Kappa score for the question about questions routinely asked of children and their parents when giving preventive advice, where GDPs routinely asked if the child had fluoridated milk at school, was 0.61 (substantial agreement). There was fair agreement (Kappa=0.21) where GDPs were asked about the advice on the amount of toothpaste which should be used for caries-free children under 7 years of age. Twenty-two GDPs said they advised a pea sized amount on both the first and second questionnaires, although 27 GDPs had actually said a pea-sized amount when asked the first time, and changed their option to a small amount or a smear when asked again. Three GDPs had said a small amount or a smear on the first questionnaire and a pea-sized amount on the second.
DISCUSSION
The essence of evidence-based dentistry is that once the best available scientific evidence relating to an area of clinical care is established, dentists are encouraged to ensure that their practices are in line with the accepted recommendations. In the area of advice to be given concerning the use of fluoride toothpaste by children, clearly defined clinical guidelines are available, but the level of adherence to these recommendations has not been established. Indeed, whilst GDP practice concerning various specific treatment techniques has been investigated, eg in the field of endodontics, 9 therapeutic prescribing, 10 cross infection 11 and aesthetic restorations, 12 nothing is reported on the giving of preventive advice relating to toothpaste to children and their parents in the general practice setting.
Several of the studies describing the practice of the GDP have been done using self-completed postal questionnaires. [9] [10] [11] [12] It could be argued that this methodology is less than ideal as a means to gather data on reported activity since the practitioner can simply state what he feels to be the accepted practice, rather than reporting what actually takes place. However Saunders et al. argued that GDPs were being honest, since only a quarter said that they used a rubber dam routinely, even though its use would have been advocated to all of these practitioners at undergraduate level. 9 Alternative ways of collecting activity data such as checking dental records and payment schedules can be used to try to validate self-reported activity. However, these methods in themselves give insufficient detail in relation to the rationale behind the practitioners' choice of treatment. In the case of preventive advice, validation could only really be achieved through observing the GDP at work. This perhaps could be undertaken as a further study. The current study however does provide some data that describe the dentists' knowledge in this area, and even if the GDP has described what they think the researcher will feel is correct practice, it does give a picture of where there is a lack of knowledge and adherence to the clinical guidelines.
As well as questionnaire validity, questionnaire reliability (how consistent is the information supplied when the same measurement is performed more than once) should be considered. When key points of the questionnaire were reissued to a subset of GDPs to test reliability, it was found that some practitioners who had said that there were no schools in their area where children received fluoride milk, changed their reply to 'yes' when given the questionnaire a second time. It is possible that the issue of the first questionnaire may have prompted the GDP to make some enquiries about any fluoridated milk programme in the area.
The demographic details of responding dentists gives an indication that the sample is representative with respect to gender of GDPs across the country. Seventy four per cent were male, and this compares with a proportion of male: females on the GDC register of 79% male: 21% female, and previous questionnaires to large samples of GDPs. 11 The results show that over a quarter of GDPs do not advise a low fluoride toothpaste for caries-free children under 7 years of age. They either do not specify a concentration of fluoride in toothpaste, or advise that a medium or high fluoride toothpaste be used. Also, over a quarter of GDPs say that for children of this age with high caries, they advise a low fluoride toothpaste. This means that a significant number of GDPs are either unaware of the clinical guidelines, or feel that their own judgement of the risk (dental fluorosis): benefit (in reduced caries) ratio when considering what advice to give, does not coincide with the accepted guidance. The concentration of fluoride in toothpaste has been shown to be the prime determinant of the amount of fluoride ingested by the child. The amount of toothpaste on the brush is less significant. 13 GDPs however, seem more aware of the need to advise on the amount of paste on the brush (only 9% did not specify this) and supervision of brushing (3%-15% did not specify this). Since there are some brands of toothpaste that are marketed for use with young children, but contain adult quantities of fluoride, ie in excess of 1,000 ppm, and many toothpastes, particularly those marketed for children are not labelled with the ppm fluoride concentration, the dentist has a role in advising and educating parents on the appropriate use of fluoride toothpaste for their young children.
About three-quarters of GDPs were aware of the milk fluoridation scheme in their area. Many GDPs working in areas where a milk fluoridation programme exists do however appear to ask whether or not the child has fluoride milk at school, even though they do not appear to alter the advice that they give concerning fluoride toothpaste. This is in line with the clinical guidelines on the use of fluoride toothpaste by young children, which are still the same irrespective of whether they drink fluoridated milk at school.
Clinical guidelines are defined as 'systematically developed statements which assist in decision-making about appropriate healthcare for specific clinical conditions' . 14 McComb et al., when reviewing the use of clinical guidelines in dentistry state that 'the objective is that guidelines be used by all clinicians not just those who already keep up to date with the current literature' . 15 This paper shows that many GDPs do indeed follow the clinical guidelines in the area of advice about fluoride toothpaste, but it is the few, for example the 3% of GDPs where no-one in the dental practice discusses the concentration of toothpaste which should be used by young children, who give cause for concern. It is interesting that there was no association between giving correct advice and the years since qualification from dental school. It is likely that a more powerful indicator may be the amount of continuing professional education, as measured by the number of journal articles read, number of local meetings attended and integration into the dental community. 16 One of the barriers of a clinician's ability to implement research evidence into their clinical practice is their knowledge of the current recommended practice. 17 However, the most effective interventions which improve clinical performance are educational outreach, reminder systems and interactive educational meetings. Passive attendance at didactic meetings or distribution of educational materials are found to be generally ineffective. 17 
CONCLUSION
There are clear clinical guidelines regarding the advice that should be given concerning the use of fluoride toothpaste by young children. It appears that although many GDPs give advice that concurs with the guidelines, there are a significant number who either do not discuss the subject fully with the parent concerned (for example by not specifying the concentration of paste to be used), or give advice which contradicts the guidelines (for example by advising caries free children under 7 years of age to use a medium or high fluoride toothpaste). For evidence-based dentistry to become a reality in this area, ways must be found to disseminate the available guidelines more fully and increase their acceptance and use by practitioners.
